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wmm 



±mm t iff sa tpms t o) m izmm s n £ ^mm&mw. t , 
mmfp&.mtmm(DM^ zmtz^wmmzmf&z &t-m i ±m^t. mm i 

mz±mwt m^omz zm-tz^wmz. mmm i ^*S0i2±w 
Mian i ¥m®.s<Dm i Jtsgpi: BfjfB^^tt^o^^ffijifci^ig^nfe^ 



[11*^2] 

Mian i ^m^Mtmmm 2 1^^3*1, t&fam 1 xtm 

ffl«sf L T 5 3 t & ft® t ? % ft 1 X tt 2 fB«©¥*#S«ifrF. 

Mmmi<Dxm\zTMmtstifcmm¥mM&mfc®wmz<D&mntoiz, mi 



Si:, 



ffiHE#2 003-3005937 



* 



#2 001-397959 

mam 2 <Dx.mizxmmz natulan 1 ¥m&M®'j>& < 

mmm3 (DJLmzxm&z titmzm 1 ^mi^moymm^izmmt^m 1 m 
Rtfmmm2¥mftmizmMi-zm2mMzmm¥mB&mm±izmm-?z 

mm 2 ©lit », «ffififc«i£tc j; »j iffiam i *m{*m t mmm 2 
z&m-t&z. intern ttzmxm 4 E*©4M*<*s***<z>{K3i2f a. 

m*ffi&j3fo<Dmmj&w;izi3\-tz>wmmfr<z>fa &&<t.%m2'mMw<DMm%i> 

[0001] 

[0 0 0 2] 

[$&©&«] 

7* h^V*- F (PD) • y# V$4^r— F (apd) m 

<z>ft<m&mm*i*. mmm<DPmxi*uM¥m&m%i±iz. MMM^ntm 

[0 0 0 3] 

fllitf, <RNB6 3 - 2 8 5 9 7 1 Cfcttl ) Cfc^Ttt, 4ftt©H* 
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[0 0 0 4] 

¥2- 1 0 5 5 8 4^i (X«2) t«jfc«fcLTIBjRa*l,TV*S. 
[0 0 0 5] 

imm&B& L J: e> i: t^il] 

[0 0 0 6] 

[0 0 0 7] 
[§8S 5 &#>©M] 
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#2001—39795 9 



c«F«3*ifc»i*«i:; *2Jp*#Jt©j;iif#^4S|ft >ffiafiS<0 j :aiif±K:lt 

[0 0 0 8] 

t j: *itf, as i **#»©<(»& < 
m±izmm?zz.£tfvg?>. a£flis£-fci*v^tt:iifcM-*-*»& 

[0 0 0 9] 
[0 0 10] 

± }C|g 2 m £ M-T & » h # plfg t & -5 o 
[0011] 

D3» s t s « i on t , s i ©x^ {c tb® $ n ¥»*&£«© tagp ic 
©*ai«»c, # i *m§*-&bm i h# 2 2 

&*«-f 5# 2 ©IS*, ft 2 ©zrgfcTMStifcft 1 ¥*ftff<z>4>& < i: % 
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[0 0 12] 

[0 0 13] 

* fc, 3HRj&R©«Att©ffi/&fr e>, • « 2 ©xsg-eii, ftffl^ftSst J: y # i 

[0 0 14] 

fev\T'«lfi»«««<z)4s##ji©jtvx±«« y #4>& < ft y , &®ffi£©&jg&jqj 

[0 0 15] 

»#©¥«fi»tt«* &H fc x v * y z t iz j: y ±® l fettXtfft & n« . 

[0 0 1 6] 

[»9!©SEaS©^ffi] 

. 5 ffiggft 2 0 0 3 -3 0 
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[0 0 1 7] 

Hitt, **»ffl»ij«s»iici| fi ^ wmi(Z , RBg1?ilJ< H1 

(a) tt*»±iBHT*U, HI (b) imi (a) ^^|IAA' (Cfctf 
M^StS. HI (b) legate, f«GaA S IS2(t 

So ^itTIIi:0Miii *F£L<&0. l~2*m (^ft^fCttO. 
to (BPS, T«H3Sc±«iffi:4r«iif< onK : # ^ 6) ^j^stir^*. zntc 

[0018] 

3<0H*»^ICtt, £F£L<»0. 5~ 2/im (^»Ctti Am) =g S(DjS 
JPSr^fU *l*H«*ttnfflGaAs*S#**|c*y»fcSftT^S. n 

'*fls tc# e> Hiift wok* a & »jhf * 3 ^ # «rtg a & § . 

[0 0 19] 

fcHf. ) tt, Wi.J, ^*U<«0. 2-1 ^ m (JimicttO • 5*m 
) 8&*». Sfc, 02±gf«|Jtt, »l±®ajJ:yjft<^ anT v^ D ngG 
aAsM3©H2±pS©il[±fC^ #£L<i*0. 5 ~ 5 /. m (AftttCli 2 
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[0 0 2 0] 

MtC, iaGaAsl40K±i:il fib<«0. 0 0 5~0.. 0 2 /tm ( 
0. OUm) S4K©M&#-U !2^$:ttjpiG aA si 
5««iMGaAsM4©±SS:^K:«atr*«lca{jBS*iTV%S. #GaAs 
Mtt, nlG aAs!3, i IG aAs|4, pg[G a A s Jf 5 ©NUcJftftd tl 
, JSt3©-&fHi, !SI!:TM^Miffe5 3^iiT'IS. BP*>, p 
UG a A s M 5 ¥$5&ttG aAsl|2 ®±IIt^OS$^f 

[0 0 2 1] 

iIGaAsl4{l nlG a A s Jf 3 tMtt U TSffi^ffi < , JIJ? 
#*b<&0. 5 — 5 ^m, £ft|ftfCii2 /tmiSfS'J, «HXtcW#f 
6ffl4««®*Sfc«jebT^6. 3©»JP&A»»©ifcRT?fc*SftiRjR:RK: 

» LT«aafflncKji-r * i £ ict y , £ft««©i«v*¥*#sft*-?«siT? 

[0 0 2 2] 

#G a A s JgaTfitlillftflftffiH:, '■±«lfi:*«lB©KiS3IK: J: »J rit* 

oait>, B*«R©«aajd9>) sr^-rs. aana^jctt, *■?■©» 

ffitt&«#l,2/a- h S:l»ifc , rs»©i»»IS;9^«aS*lT^*. $fiM9 

GaAsl|2 ©_fcM TJRHN&tffl h X V % S . TglC, £#|»ifcK 8 
tt, pSGaAsf5 <D±W*P£:3$:®im?Z>mteBf8.ZnT^Z>. 
[0 0 2 3] 

P S v 9 mm 6 GaAsl|2 ©±M ilplGaAsI 

mi (a) K^fl&K, «lfGaAsSS2 0±SS(Cfc^ 
TP3»*lC»«atl, PIG a A sjg 5©_t®£;j3V^&, SltBfriktt 8 ©JBH 
JCR^fC^StlT^S. fUT. PSGaA8jV5±S{C^ASn^j|ftttlK 
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9 t.fc%m±m8 n<Dmffim£zmto&t}mK, p«t-^^ifi6*t P aG 

[0 0 24] 

nW*~ §^fg7 tt, ^a«»ttG aAsSI 2CDtpg§M£ nMG aAs| 

tmmnt. mi ( a > jc*-r*mc, #**#jf*t«jfanfe*«fc*A,^p« 

GaAsl3ffl±IiCfi^tii, pfltW-S v*ttffi6 fc-fcClHJK&llBTTSt 
H*S#fc7BMfcS*lTV*S. fit, nMGaAsMSJiMtc^Snfejjg^jg 
9 ©«»»#&*!«>&*#&:, n«t-§yjr«i7*naGaAsl3Ct» 
»Kl!K«UTV*S. KSflffafeRS, nlt-4^ti7tt, nfG a A s 

[0 0 2 5] 

©«»# 9 (D&mmznx& y, fa*,©*--^ v 

[0 0 2 6] 

&{C, ¥*tt»ft**l©»»#«K:o^T«M!**. B2tt, *$ig©«i 
^^«»-«*^*#S^*^l©98itXSS:a%'t«BS||f®HT?fts D ft-f, ^ 
5X7CVD (Chemical Vapor Deposition) ^©MHj^SStCfc o T, 
ffiG a A s 2±fcamftM««K lOtlti/iJn >®<ffciBSS:*iirf €>. 

¥ffiB-& g a a s a* 2 ©±®-gp^ & m ffi s -&§ . -e 

UT, ^»#S3tt3R-?l &^©^itT*^$tifeM^lC^z:i:{c J: y, 
8fflS*lfc¥»fi»*feGa A saS*2©±i8-a$#©J5d£{fcgftxy-?->0 , -$-5 o * 
©«*, ¥$#£ft3fr?-l tt, EJ2 (a) ©±SB&tfW®BK:3*-raifc?g:JKfc 
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3 

[0 0 2 7]. * 
mz, SffMOCVD (Metal Organic Chemical Vapor Deposition) ^©g* 
IWSCJioT, fttttGiAiffiglc, nfG aAs|3, iSG^ 
AsS4> WplGaAsl5SHKt^ gt5i r©X@{CfcV^ 3 
fUfcMftffKlOt*. *W±^©t»«*K M fcU #GaAslWiitt 

2 (b) omiffiirBiCai-ttRic, nl^GaAsI^^ 

GaAsSi2 fc. tt*JM*ft*G a A s Jf©J?$©-^ 

[0 0 2 8] 

^T, nSGaAsf 3 ©±HM*#*ffi-r * * T^«ft»ffiG aAs||2ffi- 

CVD^MSfci^t, plGaAsl5±j:i/yn>Sf[:|| (Si 
N 4 ) t**LTiRJ»|»jhli8fe££rtt*.' 
[0 0 2 9] 

H*K1, ^«!»ttG a A 3 mm 2 IZ is U =r ^iffs - £ c j; mm 

mm & «** s^icty mmm 9 timtui t u t mm t s . * asm 

T** L J/ y a >«ftK«c, ^MtKDMOMdLK <fc o Tfiif Wifcj|%, L < li 
»»«i:LT«MBUi*%(Z>Tf**. f l/t, nlGaAsl3ffliffiM!:g 
it5iiCn»-$ yft«76, PlGaAsl5 ©» ffi«I^K:««f S« 

1 fit, Hl»c*l,fe¥HfeJ:0fWH»«K:*S. 

[0 0 3 0] 
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CJ:yj|MftSJlifc4M&*ttG a A s 2 ©[H!gPK:©<fr, MOCVDf}Cj:§l 
lRj**i& £ » n T#¥##Ji©:r: tT * 3p >> ;w?fcStf flg £ ft & jHWBtt>&»S* 
aropinSPDfclTijSSftS. «oT> nSG a A s Jf 3 ZM&mt&JL 
fifcfc^T, ^#ftfc^<#tt0M&57^ h bs;^ hft£©%@&Hl$ic^3g 

g aAsii2 ±icmmzntz&®&(D¥m#%:ybm?-Z'fem 

T*££ 0 ffi«8M^^^ttM{cMLTIS^©Mv^ffl®±{cSB^Sft 
[0 0 3 1] 

i:LTGaAsl:lStfc^ 3ftJCRR6*f, InP, InGaAs, InAs 

maui-vM^mmamiz, zns, sicfcDMm^tt^s. 

JC»iD'f"*^j*i&- (Kf*-) tltit Se, Si, P^tf&V, vM^falZ 

mmt^mm (t tint z n , m«, b*m«&« d 

[0 0 3 2] 

«T, 03-EIl 0 5:»tT, 2fc^^©^Ji^T**Sflfi©||J5g^lco^ 

H-©«F^«:f*U*©SiWtt#e-rSi:*K:, £l£i£7gflB£©£& (I3«J^« 

[0 0 3 3] 

(i2Hffi^l) 

ftfC, H3fe*flHUT, *»9i©*2KEj|i»ll»cov%T.««'*-6". H3tt, # 
»W©«2^jg^aBK:«6ifi»#g^3R-f l ©«i»»fiijH J e*S. »2mn 

T* l$m 1 £%7£figttC T|3h£ $ ft T VN ft V\ [Hlgp^^xaiC j8tt6lyf>^ 
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* y ymwf&R k s v \ x mm * s -r 2 jaia<z>ig«i«<Tfli c ft fr^ e* < a s hkjk 

[0 0 3 4] 

Lt;^-->^bfcf, ^MGaAsg^^t^Xy^y&Jgir.- Z 
*UC«ky, 0 3 (a) tc^-rWrffi^S^-rsiHlBIJ^ 

isft§ a j^t, ^lmmmmummiz. ms (b) c^-rauc, ^emocv 

D«©M«ft«StCJ:oT, nl, il, pS©#¥*fiM^ia»K:)K&*£*ja 
M»#»*^:RT?»S&«>, SHas^®«K:«W<E»#GaAsJi©5a 
^JltfU SrffllifcbT^lg^tCfeWS PIG a A s Jf 5©&jSfc/.h3 <T?£*. 

-tot, ®3 (c) K^tmc. nMG aAsms<D±m-®tfmm-?2>'kT-¥ 

HgGa A s «« 2 a: £*H»ltJK 8&tf 

[0 0 3 5] 

[0 0 3 6] . 

&$©3g 3 njg^ntc^s^^s^m^ 1 <DMmmwmT>&&o msmmmm 

B§9 0° (DftmZ&t <fce>£I2®34T.fc£> fttf»riBJBtt#2o©S«WT?Mfc 

1 1 ffi!E# 2003-3005937 




^ #20. 0 1- 39- 7 959 

§iMs*itt\§„ z.<Dm&mwmv<T*it. m4 ( c ) <D±wmK7jk-tmz 
. p»-^ v?m,M6 nn®tf--$. yvwMi ttfMz&twkizmmznz 

mx.lt. ffife(Dm&& (1:1:10, SiS) ^^$tlfcU>m (H 3 P0 4 ) , ill? 
-ffc*^, 7K©*I-£?£}C4 i ,$8ifi'[4G a A slf2 ^iLTftf Xyf 
-f 3 1 iz J: y ssm T'& -5 „ 
[0 0 3 7] 
(H4H»I) 

HI 5 tt, *?§05©H4^Jg^)l{C^S^^^^ 1 G)«DSSlT®0T'fe^o 
4Sj»*ttG a A s ««2 ©G3«Stt, pfl|(*-$»^ti6i:n 

?BJ»a*lTHS. i©««sWflB^!Rtt,'«Atf, fjgoa^tt (1:1 = 10* mm 
Tfft/SSftfer^'E-r* (NH 4 OH) , iftBHb*** *©S6£«fC¥«S*tt 
G a A sS«2 *mLTit¥^*;?-yifZM'fZt.lZ&ymm'*imx-&2>. 3© 
»£\ f^S^ffitCioTttSftlBai^tCfcWSpSlGa A s Jf 5 ©^jS&J£!gtl$/J> 

[0 0 3 8] 

@6$:#iBLT, « SUSg^ffiiJCO UTttB**. 0 6 JJ, *#§BJ!© 
^5^^JJC#^^^S«?l©«PlSiTMElT&-5 0 Ef6(c^t-^{c, ¥ 
*8*ttGa As3i«2©|HIfflStt, p#;t~$ y^tt6tn|B*-4 <y^fi7 

, StM#{C£tf3 pSGa A s«5©£jg#*g<, plt-vyi?ii6ffl 
[0 0 3 9] 

06 6 mmmm) 
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[0 0 4 0] 

'{*v*T?, i8l:#ibT, #?gl8©gl 7 Stella lc-3V*T«ir*- &„ fcfc, Z 

fcwnBBrc*s. ^mmmmit. imca a si4 tpgGa a sjgsKtc, h 

a A sS«2CDEIgP(C, nfGaAsf 3tilGaAsf4 (3fe(ftJKW) 
?:^§*fet(CAlGaAsl4 0 (Jgjf.) £ Z&S $ it & 0 fit, pfGa 
Asl5^$t§„ #Ga A sJf/PJi, «*.K|HiaiJ©i!B3tf 3 . 5/imIS 
nSG aAsMS^l/tm, i SG aAsf 4^2 #m, AlGa 
As»4 0#0. 5 /Mm, pSGaAsf 5^0. 0 5 /jmiMlT'SS.. 
[0 0 4 1] 

&tc, s^ai^tcsfc* p§hg a a s is ^iyf>^icj: yanttcHiisL 

TAlGaAsl40§itlJ^t5. ■*©««:, « 1 mffimWiil HHBC, n§9G 
a A s I 3 ®-S^IIf}t**lCiptt*ttG a A s Sfi 2 ix*;f SJf 

l tt, 08 (c) c^ffltJiK:**. 3© 

«fc#itK:<fc*i«, AiMpiGaAsi5&if,i ia^^fcMurasw 

&AlGaAsl4 0 LT i §?G a A s Jf 4 {CPJjt1-£ 0 piG 

a a s m 5 & js < ^ t? § § t £ iz &%mg. & fSj±T' IS s . 
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[0 0 4 2] 

on s mmmm) 

LX, #IC 1 fi mW.(Dn+- 1 n P 3 1 , 2 ^mf ©i-I nGaAH 1, 0. 0 
5^mj|©p + -I n P 5 1 5:^$*5^JCfe V%T^ 1 mMBmtmMlr&o Z. 
(Dffi&mf&H-tMZ. WL&l tim&>±<Dmftft<DASim^ i-InGaAs4 

i iz£ i jytm&&2ti'to>ffiW:% < ^mtf$ivz>. ztuz^vwi-gki .7 vm^r 

[0 0 4 3] 

MlC, #5&l#CD!ll9|gSiJ6?l^K:o^T, 01 0 2c#Rg L TUft^^S „ 010 

&m\*. m8mMMM£.mm-T*&z>jt)^ mf*hci ^m^©p + -i np 5 2& 

2E<Z)^a<;ffiii:Xtt-f^->?iA{Cj:*;, n-I nP#- KU^^l 2 & 
^t?n + -I n P 1 1 Sr^J&l-S&iCfc^TJI&So 3*U£.J: ^IS^&pin 
i^th^-ft-FC^^fjf, APD (Avalanche Photo Diode) ICfejUB"!*! 
|gil&£„ 1"&;b*>, 3 2£LTp + -I nP, 4 2fcbTp- (jc) - InGa 
As, 5 2iilTp-InP^m 2 0©^K}fi£fc3Z.«-f #>^AtC J; »J 
, n-I n PjJ- KU >^ i 2 £-g-t?n + -I n P 1 1 ZtUCjc'J, A 

P D £ fcjg/Sf § r i: tfujmx & -5 o 

[0 0 4 4] 

*ftwizmz¥mfa$:ftm^ Rztzvmm^mt. ±mmm&mizmm 
omwuzmfez tis < , flfi©^#^tcis el?;®* (D^&mnzn & z. 

iz-D^xmmLt^K ±wiz&\,\x&mMtw®m,w*>b<Df&?$mtfffife<D-% 
m (Wiiia o c > ute&mizmm-tzmmt lx% <fcv^. mgpw^-m 

<■ • . 
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[0 04 5] 
[0 0 4 6] 

[Si] 

±®H, (b) ttAA' IcfiWSWflSH-eifeS. 
[02] 

*«H8©* l m^«K:ft«^ffC3««?®fli^S«:^-riRKI9-Tf% »J , 
(a) ttMJgjSXg&jK-rBU (b) tt^UfxeSr^^^l-HT**. 
[03] 

(a) ttEJWJg/fcxe&ja^B, (b) (c) liBtaxg 

[04] 

(a) ttHttjWatlSfcjRfBU (b) liaSXSfew-tH. (c) tegiffiXg 
[05] 

*«W©«4|6M^ac««^*#S3ttR^©iiaxg%^i-«ttHT?»»J, 
(a) tt|S|»»rtxafc3R^H, (b) ttgtJBXg&a^ig, (c) «8ffiXg ' 
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[06] 

(a) itwnmf&^mz^m. (b) (c) tiituii 

(a) \$w®M&j:mzm?m, (b) ttiiii?:^ta (c) ttiaxi 

££*^-f01:"&£ = 
[0 8] 

(a) tt|SI»»*xa«:a%"rH, (b) »ISJiX@£^-r0, (c) tiRffiXS 
[09] 

(a) ttHtti*jaX«fea%-rBU (b) ttlill^tl, (c) lilffilg 
[010] 

(a) ttia«*«xafc3Rt-BB, (b) immxmztttm. u) siaixg 

l-^mftgytm^ 2-WlttGaAsm 3 — n32G aAsf, 4 - 
iSGaAsf, 5 -plG aAsi, 6-?i^-5 y :7-nit- 
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[09] 



§200 1-39 79 59 
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mm 

GaAsl«2 0«f»*«fC^jaa*lfeTSlB±fCtt, nMG a A s Jg 3 £ i iG 
aAs|4^pSGaAsl5!!)m«IS«^5. pfGaAsJ|5 

nMG aAsf3 il^SfiifcttG a A s 2 <Z)^|£W#^i"^#I.cS-t^ 

tores] m i 
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ffi m A 



[0 00236436]. 

1. MW^MB 1 9 9 0$ 8^100 

CMS ft] «f«S* 

ft ffi »W*«ttT&tf!Mri 1 2 6#*©1 



1 ffit£45 2 0 0 3 - 3 0 0 5 9 3 7 



